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- This invention relates to draft control appa 
ratus for furnaces of the type burning solid fuels. 

In Such furnaces, particularly those which do 
not employ motor driven fans or blowers, but 
rely on natural chimney-induced drafts to pro 
Wide air for combustion sustaining purposes, con 
siderable difficulty is encountered in the matter 
of regulating such drafts under low heat demand 
Conditions. 

It is an object of the present invention to pro 
vide an improved automatically operating draft 
controlling apparatus, functioning under ther 
mostatic regulation, to assure at all stages of fur 
nace Operation the admittance of proper volumes 
of air into the fuel combustion zone of the as 
Sociated furnace to obtain desired rates of fuel 
Combustion, to provide economies in fuel con 
Sumption, to eliminate back drafts in the furnace 
and, generally, to obtain improved operation from 
furnaces of the type set forth. 

For a further understanding of the invention, 
reference is to be had to the following description 
and the accompanying drawing, wherein: 

Fig. 1 is a front elevational view of a coal 
burning furnace provided with the improved draft 

tol apparatus forming the present inven 
1On; 
Fig. 2 is a vertical sectional view taken on the 

plane indicated by the line II-II of Fig. 1; 
Fig. 3 is a horizontal sectional view on the line 

III-III of Fig. 1; 
Fig. 4 is a diagrammatic view disclosing elec 

trical circuits and thermostatic means used in the 
automatic control of my improved draft appa 
ratus. 

Referring more particularly to the drawing, 
the numeral designates a coal-burning furnace, 
the latter being formed to include the usual C3S 
ing 2, fuel admitting door 3, an ashpit door 4 
and a Smoke pipe 5, the latter leading from the 
top of the combustion zone of the furnace to a 
chimney 6. Such furnaces operate under natural 
draft conditions, which are extremely variable 
and affect the operation of the furnace. To Over 
Come or compensate for these variable conditions, 
the Smoke pipe 5 is provided with the usual later 
ally directed air-admitting sleeve T. The Open 
Outer end of this sleeve is closed by the customary 
check door 8, which is hinged as at 9 in con 
nection with the sleeve. To control the Opera 
tion of the door 8, the lower edge thereof is 
formed with the ear O to which is Connected one 
end of a chain or other flexible cable . This 
cable is connected at its other end with a Swing 
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ing arm 2 which, as shown in Fig. 4, is pivoted 
as at f3 within the casing 4. w 

In order to actuate the arm 2, use is made 
of an electric circuit comprising the leads 5 and 
6 which, connected with any Suitable source Of 

electrical energy, are joined with the primary 
taps of a transformer T. From the Secondary 
side of this transformer, a conductor 8 extends 
to a thermostatically actuated switch 9. The 
movable arm 20 of the switch 9 engages with a 
contact 2 when the temperature surrounding 
said switch drops to a predetermined point. Cur 
rent then flows from the conductor 8 through 
the arm 20, the contact. 2, and thence through 
a conductor 22, the latter leading to a resistance 
or heating coil 23 which surrounds a bimetallic 
warping bar 24. The free end of this bar is linked 
as at 25 with the arm 2, and it will be seen that 
as the bar 24 flexes or distorts in response to the 
operating temperatures of the coil 23, the arm 2 
will be rocked about its pivot in Order to in part 
movement to the cable . This movement is 
such as to elevate the check door 8 when the rooms 
of a building heated by the furnace attain a pre 
determined high temperature, and to lower the 
check door when the temperature of such rooms 
falls to a predetermined level. Also, the arm 2 
has connected therewith one end of a Second cable 
26 which is trained over Suitable guides and has 
its other end connected with a hinged draft door 
27 carried by the ashpit door 4, the operation 
being Such that when the check door 8 is closed, 
the draft door 27 is opened and Vice versa. 
Conductors 28 and 29 extend from the return 

side of the heating or resistance coil 23 to the 
transformer 7, completing the circuit to said coil 
When the arm. 20 is in engagement with the con 
tact 2. The switch 9 is also employed to con 
trol the opening and closing of a Supplemental 
circuit 30, in which is positioned a resistor 3 or 
other equivalent type of heating element. This 
resistor is disposed in the smoke pipe 5 near its 
position of communication with the chimney 6. 
It frequently happens when the rate of fuel com 
bustion in the furnace is maintained at its lowest 
level, that cold or dampness will settle in a chim 
ney and produce a stoppage or sometimes a re 
verse flow of air through the smoke pipe and fur 
nace, thereby causing the furnace to produce 
Smoke in the room in which it is situated, as well 
as curtailing fuel combustion in the furnace. By 
the use of the resistor 3, I provide a positive 
means for heating the chimney, particularly 
When the furnace is undergoing low stage fuel 
combustion, and thereby maintain normal drafts 



2 
in an upwardly and outwardly flowing direction 
within the chimney. The resistor 3 is preferably 
arranged in the circuit 30 with the arm 20 of 
the switch 9 in engagement with an arcuate 
contact bar 33. Thus when the check door is ele 
wated, the resistor 3 will be automatically ener 
gized, and when the check door is lowered, 
through the operation of the Switch 9, the re 
sistor will be deenergized. The resistor is mount 
ed in the Smoke pipe 5 So that it may be con 
veniently removed for inspection or replacement 
purposes. 
Another important feature of the invention in 

the matter of proper draft regulation for the 
furnace is the employment of a supplemental 
air shutter 34 in the sleeve 7. This shutter is 
mounted so that it rocks about a centrally dis 
posed pivot 35 and thereby regulates air flow 
through Said sleeve and into the Smoke pipe. I 
have found that the ordinary operation of the 
check door 8 is not of itself completely satisfac 
tory in maintaining low stage combustion of the 
fuel in the furnace . It sometimes occurs, when 
the check door is open and the fuel combustion 
rate lowered, that insufficient draft is present to 
maintain low stage fuel combustion. This diffi 
culty is overcome by means of the shutter 34, 
which is automatically adjusted in its working po 
Sitions by means of a curved bimetallic thermo 
responsive Strip 36. This strip is arranged direct 
ly in the Smoke pipe 5 and has one end secured, 
as at 37, thereto. The free or movable end of the 
Strip 35 is joined by a link 38 with an off-center 
ear 39 formed with the shutter 34. By the use of 
this construction, when the check door 8 is opened 
and Should the temperature of the flowing gases 
Within the Smoke pipe fall below a predetermined 
level, the resulting flexure of the strip 36 will 
serve to move the shutter to positions obstruct 
ing or partially obstructing the flow of extraneous 
air into the Smoke pipe through the sleeve 7. 
By the correlated action of the afore-described 

instrumentality, I am able to maintain in a natu 
ral draft furnace the delivery of requisite volumes 
of air to the fuel bed to maintain combustion of 
the fuel for all operational requirements. 
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I claim: 
1. Draft control apparatus for the Waste gas 

outlet of a furnace comprising, a conduit for con 
ducting waste gas from a furnace to an associated 
chimney, said conduit being provided in its length. 
with a check door opening, a pivoted check door 
for said opening governing the flow of room air 
into said conduit and its exclusion therefron, a 
thermostatic regulator, responsive to room ten 
perature for controlling the position of said check 
door, an electrically energized heater arranged 
in said conduit between said check door and the 
asSociated chimney to heat gas therein and thus 
promote flow of gas to said chimney through said 
conduit, and a control circuit for said heater in 
cluding a Switch actuated by said regulator for 
effecting energization of the heater when the 
check door is open and deemergization of the 
heater when the check door is closed. 

2. Draft control apparatus for fuel-burning 
furnaces, comprising a conduit for conducting 
Waste gas from a furnace to an associated chim 
ney, said conduit being provided with a check 
door opening, a pivoted check door for said open 
ing governing the flow of room air into said con 
duit and its exclusion therefrom, thermostatic 
means responsive to room temperature for auto 
matically moving said check door between its 
opened and closed positions, Said means embody 
ing a movable member mechanically connected 
With Said door, a bimetal element Warpable in re 
Sponse to heat for moving said member to open 
and close said door, an electric heater for said 
Warpable member, a control circuit for said elec 
tric heater, a second electrically energized heater 
situated in said conduit between said opening and 
the aSSociated chimney, a control circuit for said 
second heater, and a switch common to said con 
trol circuits and controlled by said thermostatic 
means, said switch effecting deemergization of 
said second heater when said check door is closed 
by Walping of Said bimetal member and energi 
Zation of the second heater when the check door is 
opened by said Warpable member. 
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